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INTRODUCTION 
This study has addressed specific questions p1ertaining to the technical 
feasibility of cottonseed oil mills to comply with alternative dust levels. Two 
previous studies - one conducted by Dr. Calvin D. Parnel(l) and another conducted 
by Dr. Robert M. Bethe~, et a{2) - were used as " bench marks." 
In the preparation of this report one cottonseed oil mill was visited. It was 
small in size, processing less than 300 tons of cottonse1~d per day. The purpose of 
the visit was not to verify the work of prior investi1gators but to become more 
familiar with the process and to attempt to evaluate issues that were not addressed 
in previous studies. 
FEASIBILITY 
Various reports have given results of vertical elutriator sampling data from a 
variety of cottonseed oil mills. (l,2,3) It appears that average concentrations of 
elutriated dust in each distinct process area of most mills are in excess of the 
proposed standard of 500 micrograms per eubic meter (ug/m3). One investigator 
has proposed that the dust standard may be exceeded by a factor of 2 to 4. (2) The 
one mill that was visited had reported elutriated dust levels in most areas above 
the proposed standard. As a result, engineering controls to lower the dust levels 
will be needed in most if not all the existin~J cottonseed oil mills. 
The ideal way to effectively lower air contaminant levels in an existing 
operation is to: (1) determine the present airborne air contaminant concentration 
and identify the sources; (2) design controls for the sources and prioritize their 
order of implementation; (3) implement the controls step-by-step with each major 
change followed by air sampling to determine its effectiveness; and (4) based on 
the sampling results alter the priority (add or delete unimplemented changes) to 
achieve the desired air contaminant level. 
It can be concluded from the literature that tlhere are few existing dust 
controls in cottonseed oil mills. This was the situation observed at the one mill 
that was visited. Consequently, the only available approach is to recommend the 
best state of the art control technology for existing cottonseed oil mills in hopes 
that a defined dust level can be reached. 
Engineering controls to lower dust levels in cottonseed oil mills have been 
described by Bethea, et al. (2) The methods described in that report are in 
accordance with accepted engineering practice and represent current state of the 
art technology. They would serve as an excellent point from which to begin 
working towards compliance, following the approach described previously. 
However, it would be unrealistic to expect that these recommendations will be 
effective to achieve compliance with the proposed standard. While the design is 
state of the art, a few areas that need further consideration are discussed. 
An area that may not be technically feasible for retroactive dust controls are 
seed houses that have manually-fed conveyors. It is recognized that a seed house 
can now be designed to allow for the conveyors to be fed by front-end loaders that 
are equipped with conditioned cabs. However, some older establishments, such as 
the mill visited, have a seed house that requires the manual feeding of cottonseed 
onto a conveyor. The concrete floor of the building may contain a permanent 
humidity control system which prevents the use of front-end loaders. This requires 
an employee to manually feed the conveyor and to have flexibility in movement 
throughout the seed house. As a result, local exhaust would not be practical and 
the only control, short of building a new facility, would be personal protective 
equipment. 
During the site visit it was observed that many of the conveyors were located 
outside. Use of conveyor hoods as discussed by Betlhea, et al,(Z) in some mill 
layouts may not be necessary. The amount of dust drawn off the conveyors by such 
hoods may not justify the expense associated with installation, operation and 
maintenance of this part of the system. 
The effectiveness of the floor sweeps in the bale room is questionable. 
Instead, a side mounted panel/hood arrangement would collect the dust more 
effectively in the area. 
If other dust standards are considered, for exarnple 1.0 or 0.5 milligrams of 
total dust per cubic meter of air (as measured with a personal sampler), the 
feasibility issue becomes even less certain. Parneu0.) reports that in cottonseed 
oil mills the particle size analyses indicate that the dust contains a high percentage 
of large diameter dust. This would yield higher total dust concentrations and 
require additional ventilation controls. The available control technology can 
possibly allow for compliance with a total dust standard; however, it would require 
greater volumes of air to be exhausted (increased capture and transport velocities) 
which would result in greater expenses. 
Another problem is caused by exhausting more air. As the velocity of the air 
is increased, the tendency to pick up larger particles is enhanced and the possibility 
of product loss (e.g., seeds) increases. However, if sufficient velocity is not 
maintained, then less dust is captured, which in turn increases the environmental 
dust level. There will be some product loss at any effort of exhaust ventilation but 
it will become even greater with a total dust standard. The amount of dirt and 
trash in this collected waste would prevent it from beinq recycled as a product. 
The more air exhausted, the larger the required filter area, more and/or 
bigger cyclones will be needed, and larger fans will be required. Due to the 
relationship of the fan speed and horsepower (horsepower varies as the cube of the 
fan speed), the fan size will be significantly increased for a small increase in air 
velocity. The larger equipment is more expensive, requires more energy, and the 
associated operation costs are higher. 
AREA PARTITIONING AND MAKE-UP AIR REQUIRE~1ENTS 
The model mill depicted in the report(Z) separates the major processing 
areas. This was undesirable to the personnel at the plant visited because they had 
less than one employee per area. This required their e1nployees to constantly move 
from area to area in order to observe and maintain the equipment. 
One of the most significant problerr•s that is e:reated in ventilating is the 
make up air requirement. The make-up air, which must ultimately originate from 
the ambient outside, may create very uncomfortable working conditions on 
extremely cold or hot days. In areas with high ambient dust levels, it may be 
necessary to prefilter the air, adding to the system costs. During cold or hot days 
the air may have to be conditioned in order to provide a reasonable working 
environment for the equipment operators/maintenance personnel. An example of 
the typical cost for treating the air, which would be required by the model mill 
depicted in the report, is as follows: 
Plant CFM = 93,595 
Heat required = 
= 
= 
= 
Cost @ $.05/kw hr. = 
Assume ~T = 20 average temp. difference 
e. g. - heating air from 40 to 
6(10 F. 
1.08 x 93595 cfm x zoo F. 
2,021,652 btu/hr + 3414 btu/hr/kw 
592 kw x 24 hr/day x 7 day /week x 20 week + .40 
efficiency 
4,972,800 kw hrs. 
$248,640/heating season 
The plant visited did not operate during the summer season; however, for plants 
that do operate year round, a similar type calculation would be necessary for the 
summer season. 
CLEAN AIR BOOTHS AND CABS 
Most job duties of employees of cottonseed oil mills require that they operate 
and/or monitor machinery throughout a fairly large area. This causes them to be 
continually "on the move" and as a result they seldon1 stay in one area for any 
length of time. Consequently, the use of clean air booths does not generally seem 
practical. 
The one exception may be the Bale Tender in the waste baling operation of 
some mills. In this settj11g the employee may be able to monitor the bale presses 
from a stationary location for a significant percentage of his/her work time. 
However, it would be impossible to emphatically state that the time spent in the 
clean air booth would assure a time-weighted average dust exposure within 
acceptable limits. This would have to be determined in each individual mill and 
would require knowledge of the time that would be spent outside the booth and the 
associated dust levels. Consequently, further dust controls may still be required in 
the bale press area. The estimated cost of a six foot by eight foot modular clean 
air booth is $2,400.00. 
Cabs for forklifts and front end loaders are technologically feasible. Such 
cabs usually can be installed on existing equipment and (if properly designed, 
installed, and maintained) provide a clean air environrnent for the operator. The 
estimated cost for a field installed cab is: 
Standard 5000 lb forklift -electric. • • • .. • • • • • • • • • • • 
Standard 5000 lb forklift - electric, with cab 
(field installed cab) 
Standard 5000 lb forklift - LP gas • • • • • • • • • • • • • • • • 
Standard 5000 lb forklift- LP gas, with cab. 
(field installed cab) 
$ 25,300 
$ 29,500 
$ 20,200 
$ 24,300 
COST OMISSIONS OF PREVIOUS STUDIES 
In addition to the controls recommended in previous reports (Bethea, et al(2)), 
it is believed that additional controls may be required to achieve compliance with 
the proposed standard. The principle item would be a local vacuum exhaust 
'to 
system. Presently, it appears that compressed air is used for routine cleaning. 
f 
Obviously, this procedure does not remove the dust but Bimply moves it around. 
It is believed that compliance with the proposed standard would necesitate to 
have a vacuum exhaust system similar to the Abington Systems used in cotton yarn 
mills. The cost of such a system for an average si:ze mill is estimated to be 
$250,000. 
Another item that may be needed to achieve compliance is an automatic 
baling system. Such a system would provide for the bale press tender to be out of 
the area the majority of the time and the work in the .area could be primarily done 
at a control panel. The anticipated cost for an automatic baling system is $301,000 
for the bale press, $42,715 for a bale handling and packaging unit, and $75,000 for a 
strapping unit. 
The model mill that was desiged by Bethea, et: a1(2) had abrasive 2nd cut 
delinters. Based on the results of discussions with the plant personnel and a 
representative of the National Cotton Council of America, abrasive type delinters 
are not as commonly used as the saw type delinters. This would have the effect of 
increasing the ventilation requirements and costs in the delinter room, due to the 
much more extensive ventilation system required for s:aw type delinters opposed to 
abrasive. The increase in just equipment cost, over that stated in Bethea, et al2 
report, would be: 
Air /Cloth = 5:1 
$528,130 
Air/Cloth = 10:1 
$389,4B5 
Air /Cloth = 20:1 
$324,690 
Of course, the other costs mentioned in the report (power, maintenance, insurance, 
etc.) would increase proportionately. 
One minor item that may lower the projected cost is that as dust is 
controlled at the beginning of the cottonseed oil mill process, it may result in less 
dust being generated later in the process. This phenomenon has been observed in 
cotton yard operations (i.e., dust controlled in opening and carding will 
automatically account for lower dust leveh; in roving, drawing, etc ••• ). However, 
without actual implementation, it is impossible to quantify with any confidence the 
actual reduction in dust. 
PLANT SIZE VARIATIONS (SCALING) 
There are some economies of scale which would be realized in the larger 
plants. It is very difficult to place a percentage on the effect of installing the 
system at a larger plant, but the larger the plant, the eheaper the system would be 
on a per ton basis. 
As an example, based on the avera~Je number of equipments per 100 ton 
indicated in the Bethea, et al study(2), an estimate of the ventilation equipment 
costs for a 200 ton/day and a 1500 ton/day plant were calculated. These costs 
were calculated using the Bethea study as the base, and subtracting or adding the 
required equipment to satisfy the plant size. Only the equipment which would have 
a significant change in the order of magnitude of the overall cost were modified. 
The results of the modification are as follows: 
200 ton/day 500 ton/<~ 1500 ton/da~ 
A/C 5:1 
Cleaning 1.69,930 209,6(10 628,800 
Delintering 400,750 917 ,42~0 1,937,985 
Beater Room 64,105 87,120 261,360 
Hulling 166,705 177,295 503,755 
Bale Room 291,260 291,260 291,260 
Compressor 31,210 31,210 31,210 
TOTAL 1,123,960 1,713,9()5 3,654,370 
COST/TON $5,619/ton $3,428/:ton $2,436/ton 
A/C 10:1 
Cleaning 123,260 150,360 451,080 
Delintering 300,835 682,865 1,439,415 
Beater Room 53,165 67,995 203,985 
Hulling 118,010 128,600 329,080 
Bale Room 205,615 205,615 205,615 
Compressor 12,055 12,0S5 12,055 
TOTAL 812,940 1,247,490 2,641,230 
COST/TON $4,064/ton $2,495/ton $1, 760/ton 
A/C 20:1 
Cleaning 100,170 120, 7L~O 362,220 
Delintering 254,150 573,270 1,041,850 
Beater Room 47,395 59' 0~~5 177,075 
Hulling 95,255 105 '8l~5 243,335 
Bale Room 165,590 165,590 165,590 
Compressor 8,120 8,120 8,120 
TOTAL 670,680 1,032,590 1,998,190 
COST/TON $3,353/ton $2,065/ton $1,332/ton 
These estimates indicate that the cost per ton of seed processed decreases as the 
plant size increases. 
• 
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